Allelic association of tryptophan hydroxylase with alcoholism in five Taiwanese ethnic groups
SIR -Disturbances in serotonergic function have been implicated in the etiology of subtypes of alcoholism. 1, 2 In animal studies, lower levels of serotonin in the nucleus accumbens have been associated with alcohol preferring lines of rats. 3 Tryptophan hydroxylase (TPH) is the first enzyme in the biosynthetic pathway of serotonin (5-hydroxytryptamine), therefore mutations in the TPH gene could underlie predisposition to alcoholism. In this study we used a single-strand conformational polymorphism (SSCP) in TPH 4 to assess its allelic association 5 with alcoholism in five ethnic groups of Taiwan, including Han Chinese and four aboriginal groups: Ami, Atayal, Bunun and Paiwan. 6 Significant difference in allelic frequencies was found between case and control groups in Bunun, consistent with a role of TPH in alcoholism.
The aboriginal cases and normal controls, including Ami, Atayal, Bunun and Paiwan, were from the Taiwan Aboriginal Study Project. 6 Alcoholics of Han ancestry were recruited from both community and clinical settings, while their normal controls were recruited from a general hospital in Taipei. 7 Details regarding methods of sampling and case identification have been given elsewhere. 7 A standardized psychiatric interview for alcoholism with good inter-rater reliability was administered to the subjects after complete description of the study and obtaining written informed consent. Controls were matched for ethnicity and sex, and were as old as or older than the alcoholics. In total, 214 patients meeting the DSM-III-R criteria for alcohol dependence (with physical dependence) and 195 comparison subjects who never drank or had occasionally drunk were included in the study.
Genomic DNA was extracted from blood samples, and TPH genotypes based on SSCP in the seventh intron 4 were determined with the following modifications. PCR mixtures for amplification of TPH sequences contained genomic DNA (100 ng), dATP, dTTP, dGTP (0.2 mM each), dCTP (0.04 mM) and ␣-32 P dCTP (3 Ci), primer TPH-2 (5Ј-GGA CAT GAC CTA AGA GTT CAT GGC A-3Ј) and primer TPH-4 (5Ј-TTA TAT GTG TGA GTC TGA GTG G-3Ј) in a total volume of 25 l. After 40 cycles of reactions at 94°C for 1 min, 54°C for 1 min, and 72°C for 1 min, the PCR products were denatured by heating at 95°C for 5 min in a solution containing 95% formamide and 10 mM NaOH. The single-stranded DNAs were then separated by electrophoresis in 6% non-denaturing acrylamide gels containing 5% glycerol at room temperature (25 W) for 7 h. Table 1 summarizes the distribution of TPH genotypes and alleles among alcoholic cases and nonalcoholic controls in the five ethnic groups. The distributions of alleles in each ethnic group are in agreement with Hardy-Weinberg principle. Significant difference in allelic frequencies between alcoholics and controls was found among Bunun (P = 0.022) but not among subjects from other ethnic groups. Inter-ethnic differences in allele distributions were also assessed by a multiple comparison (Table 2 ). In general, the result is consistent with the presence of ethnic heterogeneity, although the sample size of some groups (eg, Ami) may be too small to show significant inter-ethnic differences.
Our result that TPH alleles are associated with alcohol dependence among Bunun implicates that altered TPH enzyme activities, presumably due to mutations in its gene may underlie predisposition to alcoholism in Bunun. The lack of allelic association in other aboriginal groups may be due to small sample size or genetic heterogeneity. The latter possibility is supported by our previous result that alleles of the monoamine oxidase A (MAOA) gene were found to be associated with alcohol dependence among Han Chinese but not among Bunun or other aboriginal groups in Taiwan. 7 MAO is a primary enzyme for the degradation of monoamine neurotransmitters and dietary amines. 8 The two isoforms of the enzyme, MAO-A and MAO-B, which differ in substrate specificity are encoded by two adjacent genes on the X chromosome. 9 Since serotonin is a preferred substrate for MAO-A, 8 mutations in MAOA gene could affect serotonin turnover in the brain. It is noteworthy that MAO-B, whose substrates are mainly dietary amines 8 was not found to be associated with alcohol dependence in all five ethnic groups. 7 Therefore, our association result on the TPH gene in this study, coupled with that from our previous study on the MAOA gene, 7 provides evidence for possible involvement of serotonin genes 10 and ethnic heterogeneity in the etiology of alcoholism.
